Abstract: This paper will test the hypothesis that upstream companies in process industries that have changed their strategy to encompass a customer/ product focus during the 1990s have also invested in and use some type of information systematisation (e.g. databases) in development. If there has been a change of strategy, then this should imply a need of changing information into development projects through networks. An increased awareness of supply chain information might support and facilitate a change of development perspective. An interesting finding in the paper is the tendency for upstream companies, compared to downstream companies, to be more interested in working in networks to acquire new competences in development projects. This can be since the information needed in projects has changed, thereby increasing the need for upstream companies to find suitable partners when it concerns both suppliers and customers, but also with other actors who can give the needed information. Today, the dilemma for process industries is that much development work requires personal contacts with customers without having suitable information technologies that support that linkage. Therefore, to reach a market-oriented perspective in development, management should, early in the process of strategy change, emphasise evaluation of needed networks and IT systems to make the development process more efficient.
Introduction
During the last two decades, academic researchers have shown an increasing interest in investigating inter-organisational interaction and the functioning of networks in product development in the manufacturing industry. Today, process industries, like the steel and paper industries are closing in on other manufacturing industries in the need to develop more 'customer-specific' products. This means that process industries need to change their tradition and working methods. There is indication that the Swedish process industry has changed its focus in development towards a more customer focus and therefore also a shift of strategy (Chronéer, 2003) . But how can this task be achieved and what role have information technologies played in this change of development focus and strategy? What role can supply chain information play in this change towards more value added products and an increased collaboration?
This paper investigates some of the impacts of a changed perspective in development for process industries, i.e. if this change has impacted on the use of information systematisation and the view of networks in development projects.
The process industry is a mature industry, where products and production processes are regarded as stable. The characteristics for process industry have been stable markets, fixed production processes with a focus on economies-of-scale, and cost-efficiency. However, this tradition to solely concentrate on the process development and hunt costs has changed. Process industry is a term that has come to symbolise an industry that has invested heavily in its technology, but which has a dilemma in balancing the need to develop more customer-specific products and keep the costs down with process development.
An important aspect in product development is to understand and manage customer and technological competences (Danneels, 2002) . So, the fact that product development work in process industries incorporates a deep understanding of the entire supply chain is elaborated in this paper, since current product development is about sharing information and building suitable networks essential for successful developmental work. Christopher's definition of supply chain management has therefore been adopted in this paper:
" The management of upstream and downstream relationships with suppliers and customers to deliver superior customer value at less cost to the supply chain as a whole ." (1998, p.18) Product development in process industry is to some extent about managing upstream and downstream relationships. By encouraging the integration of suppliers within the development process, primarily by establishing appropriate partnerships, a wide range of benefits have been achieved in both the process and development of products. Although supply chain management is a universal business practice, Jones (2002) states that comparatively few organisations have achieved effective supplier involvement in product development.
Networking, collaboration and management of supplier and customer relationships are by no means new issues in management research. However, companies in the process industry seem to be entering a new era where traditional relations are being replaced by networks of interrelated companies and other actors, e.g. research institutions, universities, and governmental agencies. In networks, people collaborate with clients, customers, vendors, suppliers and even competitors. IT can be a means for achieving higher degrees of efficiency and effectiveness, but the effects are hard to achieve and measure because information technology requires new skills and capabilities from the personnel to function well. If the organisation structure is not changed the use of IT might be rather pointless (Doeherty and Symne, 1995) . This paper starts with a discussion of the theoretical framework with following sub-sections: the role of IT in the organisation, the role of networks and collaboration in product development projects, and finally a brief discussion about supply chain management.
A great amount of research on how to perform product development in the manufacturing industry exists. However, there is limited research on how the process industry should conduct product development. Therefore, the theoretical framework is followed by a brief discussion of the context of the process industry in order to introduce the reader to some special characteristics. Further, there is a discussion of some of the definitions used in this study and a conceptual framework illustrates the hypothesis tested in this paper. The fourth section consists of the methodology and the sample used to collect the data. The final sections present the results and the contribution of the work to both academia and industrial practitioners.
A literature review and a conceptual framework

The role of IT in the organisation
Research shows that IT can be a tool to enhance organisational performance (Doeherty and Symne, 1995) . But does the use of IT enhance collaboration and affect a company's strategy? Dewett and Jones suggest IT as a variable that can be used to enhance the quality and timeliness of decision making, thus promoting organisational performance (Dewett and Jones, 2001 ). They examine IT as a moderator of the relationship between organisational characteristics and several organisational outcomes, most importantly, efficiency and innovation (Figure 1 ).
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Dewett and Jones note that, theoretically, IT must be tightly coupled with strategy because IT affects strategy and strategies have IT implications (2001) . Further, they indicate that IT can be instrumental in both shaping core capabilities and integrating capabilities into the organisation context, making them apparent at all organisational levels. Gunasekaran and Nath (1997) state that IT can/should affect a company's strategy because new changes for a company, like introduction of suitable IT-tools, are interrelated with the company's strategy and supply chain.
Research also shows IT perhaps simultaneously being an enabler and a strategic instigator of a new organisation form (Jarvenpaa and Ives, 1994) . The activities of independent nodes in a network can be coordinated through a continuously updated information system so that contributions can be mutually and instantaneously verified. IT can act as a coordinator of activities because IT renders the coordination of inter-organisational activities possible, which is the core of supply chain management (Levary, 2000) .
As shown above, IT can enhance collaboration and coordinate activities. New product development, for example, is often a collaborative process, with customers and suppliers contributing complementary knowledge and skills. In almost every industry, it is no longer sufficient to focus on internal productivity. Collaboration with customers, suppliers, and other firms is the key to future prosperity. However, IT cannot always substitute for face-to-face communications, though according to Scott, management needs to create a culture that knows how to exploit .
Today, many manufacturers are moving their relationships with component suppliers away from 'traditional arm's length relations driven by a competitive logic toward new arrangements based on a cooperative logic.' (Bensaou, 1997) These take the form of complex cooperative relationships, also described as 'value-adding partnerships' or 'alliances'. An important result from Bensaou's study is that information technology is a significant determinant of interorganisational cooperation.
The role of networks
Managing complex networks is one of the key factors to 21st century innovation success (Rycroft and Kash, 1999) . Successful innovation of complex technologies can sometimes require equal complex networks of firms and other organisations, often including universities and institutions. This can be addressed to companies that must achieve organisational changes due to a need to change their products' added value.
Some forms of integration, internal and external, identified in the literature include: R&D/manufacturing/marketing integration (Bondra and Davis, 1996; Fischer et al., 1997; Kahn, 2001; Olson et al., 2001; Song et al., 1997 Song et al., , 1998 , R&D/marketing integration Hauser, 1993, 1996; Kärkkäinen et al., 2001; Ottum and Moore, 1997; Song et al., 1996) , supplier integration (Araujo et al., 1999; Bruce et al., 1995; Hartley et al., 1997; Ragatz et al., 1997; Swink and Mabert, 2000) , customer integration (Bailetti and Litva, 1995; Butscher and Laker, 2000; Campbell and Cooper, 1999; Dwivedi and Sharma, 2002; Gruner and Homburg, 2000; Mello, 2001; Pick, 1999) , and strategic partnership (Comer and Zirger, 1997; Littler and Leverick, 1995; Magrath and Hardy, 1994) . Other examples is research about co-location (Lipnack and Stamps, 1997; Kahn and McDonough, 1997; Patti et al., 1997) , and factors for success or failure (Balachandra and Friar, 1997; Bruce et al., 1995) , and joint ventures . However, few papers discuss a change of development focus in the process industry and the consequences that a change of focus (towards a more customer orientation) can have on the use of formalised information systematisation.
What is a network? Håkansson and Ford state that a complex market can be seen as a network, where the nodes are business units -manufacturing and service companies -and the relationships between them are the threads (2002) . Each node or business unit, with its unique technical and human resources, is bound together with many others in a variety of different ways through its relationships. Although management of supplier and buyer relationships is by no means a new issue in marketing (Håkansson, 1990) , we seem to be entering a new era where traditional relationships are being replaced by networks of interrelated companies and other actors, such as research institutions, universities, and governmental agencies.
There are many advantages of collaboration in product development work. Littler and Leverick emphasise it as a possible means to secure access to technologies, skills, or information, to share the costs and risks of product development, and to reduce the time taken to develop the product (1995). The negative effects of collaboration can lead to a considerable loss of control over the development in question, and the leakage of information and skills to a partner. Collaborators may even acquire tacit knowledge and learning from partners to the extent that those unique key competencies can be lost. Therefore, the choice of collaborators and partnerships must be considered very thoroughly.
The problem of customer collaboration is that many organisations do not know what kinds of customer information they ought to be collecting, they do not have the skills to do so even when they do know, they do not have formal processes designed to capture important customer information, and/or are in too much of a hurry to move from ideation (i.e. idea generation) and screening to development phases of New Product Development (Flint, 2002) .
Suppliers also play an essential role in networks today when the development process is concerned. Development by supplier has become a viable supply chain management practice across firms from several industries that continue to focus on their core competencies and outsource a significant percentage of the costs of goods sold (Krause and Scannell, 2002) . In many industries, manufacturing companies give suppliers increasing responsibilities regarding the design, development, and engineering of components (Wynstra et al., 2001) . Supplier involvement in product development holds great potential in the short and long run, but few companies seem to be able to realise these benefits.
Supply chain management
The flow of information in supply chain relationships has changed over the years. Traditional supply chain relationships, that captured data from sales, were later transferred to suppliers, manufacturers, or distributors. Today, new technologies enable customer-related information to be sent directly to suppliers, manufacturers, and distributors, who can then use this information to respond instantaneously to changing inventory levels. This represented the beginning of a supply chain management revolution to capture and diffuse customer trends and preferences deep into supply chain member companies (Bechtel and Jayaram, 1997) . Another key supply chain issue involves supplier integration into new product development and the value of information such as inventory, lot size, transportation, etc. (Simichi-Levi et al., 2003) . The supply chain recognises that there are cooperative arrangements tying firms to each other and their success to the chain as a whole. The supply chain embraces the entire set of processes and organisations from source to final customer; this orientation extends beyond the flow process itself. Schary and Skjøtt-Larsen (1995, p.302] point out that the supply chain includes structure, processes of supply operations and the organisation of business units in an integrated network. This arrangement relies heavily on information and coordination instead of direct authority relationships and hierarchical control.
From a review of the supply chain management concept, Persson (1997) points out that coordination and integration between companies along the supply chain necessitates reducing the number of suppliers. But, in order to achieve coordination and integration along the material flow and end customer focus, sharing of information between members in the supply chain is fundamental.
However, supply chain management offers an opportunity to depict the synergy of both intra-and inter-company integration and management (Lambert et al., 1998) , since supply chain management represents a way of managing business and relationships with other members of the supply chain. Inter-company integration and coordination via information technology has become a key to improved supply chain performance (Barut et al., 2002) . Tatikonda and Stock (2003) summarise that a supply chain is a network of organisations involved, from beginning to end, in transforming and transporting materials and information to ultimately create and deliver a valued product to end customers. Firstly, because information and materials flow up and down the supply chain. Secondly, each organisation creates and adds value to the entire product in the supply chain. Thirdly, the supply chain is a network of organisations where individual organisations must interrelate and interact to add value.
Process industry -the context for this study
The key business challenge in process industry and other industries in the 21st century will be the same as for the latter part of the 20th century, i.e. to be competitive and to be profitable in rapidly changing markets. But to achieve this, it is required for companies to understand their changing environment and to use these changes (e.g. in markets) to their advantage. This implies development of both the technology and the product concept that anticipates and influences customer needs, as well as technology that respond to them. Do the characteristics of an industry have implication for the development of a product? A product in the process industry is often characterised as of low-technology, long product life cycle, fairly long product development time etc. However, this is about to change for Swedish companies dealing with products that require development of material properties. But it is not easily changed. The underlying assumption is that since product and process are symbiotically related in the production system, then fundamental changes in the one must incite parallel fundamental changes on the other (Etienne, 1981) . A product in the process industry can be very complex due to its material property complexity, e.g. a tyre is the end result of complex chemical and engineering processes, which must resist extremes of heat, cold, and stress (Ita and Gross, 1995) . One property change can affect the entire product concept.
If a company in the process industry finds it is impossible to compete with high-volume products, then it must find an approach to develop more value-added products, e.g. niche products. This means improved functionality, features, and performance. But changes in the content of product development for the company in the process industry (e.g. that a product can include both the physical product and a service attached to it) will have implications on shorter lead times, more efficient and/or flexible use of process equipment, more specialty products, consistently high quality products, adaptable operating systems (linked to market activity), and integrated supply chain systems (Guy and Eng, 1994; Harkins and Dubreuil, 1993) . This also requires sustainable networks with both suppliers and customers.
The industries in the study
What are the characteristics of the selected industries in this paper? Below is a general description of the following industries: mining, steel/metal, pulp/paper, chemicals, rubber, plastics, and food/dairy industry.
Companies in the mining industry can be engaged in the mining, processing, and selling of metals and minerals; for example zinc, copper, and gold. Process development is of importance in this type of industry because of products with low functional content.
The Swedish steel industry focuses largely on special purpose products requiring very high quality. The industry's continuing competitiveness entails substantial investment in research and development. Stainless tool and high speed steels represent important types of Swedish specialty steels. Besides manufacturing steel in the form of sheet, strip, wire, and so on, specialty steel mills carry out extensive production of fabricated goods.
Today's paper industry products can be complex, e.g. a package consists of more than just a paperboard. It is a construction that is glued together, on which information is printed, and perhaps containing a barrier in the form of plastic or metal foil. The paperboard must perhaps be able to remove flavours from the food in the packaging, requiring a specific know-how. Knowing how different parts of the package influence each other and eventually how consumers perceive what is in the package is vital.
Examples of products in the chemical industry include liquid and powder coatings for industrial application, paints and adhesives, surfactants, chemicals and systems for environment compatible pulp bleaching processes, as well as chemicals and systems for paper making.
Within the rubber industry, industrial know-how and state-of-the art polymer technology is of importance. Customers can be within the automotive, engineering, chemicals, building, and construction industries. A development area can be compression-moulded products in polymer material.
Development areas in plastics might concern injection-moulded plastic items as customer-specific tasks involving thermosetting plastics and thermoplastics -from idea stage to finished product.
The trend in the food/dairy industry is towards more sophisticated products. Development work today requires other competence aspects, e.g. behavioural science. That is, competence about how a customer thinks and act, which will give a better understanding of why a customer pick a specific product. A product today can consist of other aspects than just the physical content. That is, a product can involve aspects such as packaging, convenience, etc.
Definitions in the study
In this paper, the definition of process industry is a type of business that has a focus in material/metallurgical/chemical properties and production process in product development projects, i.e., product development and process development are close interrelated. It can be described as follows:
" Process Industry is production Industry using (raw) materials to manufacture non-assembled products in a production process where the (raw) materials are processes in a production plant where different unit operations often take place in a fluid form and the different processes are connected in a continuous flow." (Lager, 2002, p.108) Several conditions distinguish process industry from other manufacturing industries (Tottie and Lager, 1995) , such as:
• process industry is often a part of a long customer/supplier chain that does not always have access to information from the end-user
• suppliers often deliver material, not components.
The definition of information technologies in this paper concerns all types of systems that can collect, systematise, and distribute information to development projects, e.g. databases.
Respondents were asked if they had some kind of formalised systematisation and distribution of information regarding development work in their projects. The definition of information systematisation includes all kinds of databases or other techniques that somehow systematise information in development projects in a formal way. For instance, development teams may have access to a database where information is collected and can be distributed to those involved in development work. However, an example of 'non-formalised' systematisation is when information is not documented and not easily retrieved.
Further, there is no major distinction between 'product focus', 'customer focus', and 'value-adding' in this article, since the respondents randomly used these terms. But it is important to note for further discussion that the concepts customer-oriented (customer-led) and market-oriented can have different meanings for various researchers. Slater and Narver emphasise the importance to not confuse the concepts customer-led and market-oriented (1998). They indicate that scholars discuss two separate management philosophies, i.e. 'customer-led' is a short-term philosophy in which organisations respond to customers' expressed wants, and 'market-oriented' represents a long-term commitment to understanding customer needs and to developing innovative solutions that produce superior customer value.
The definition of networking is based on the respondents' views of working in networks concerning development. The company is coded as 'working in networks' if they state that competence, in some parts, is acquired through universities, institutions, or other actors with the required competence for the development work.
The conceptual framework
The purpose of this paper is to investigate the relationship between a changed perspective (towards a more product orientation) in development for companies in the process industry, especially for upstream companies, and the impact this change has on the use of information technologies and the view of networking today (Figure 2) . What role does IT play in a change of direction from process-oriented development to product-oriented development for traditional upstream process industries? Figure 2 The hypothesis in the research project From three decades ago, traditional process industries, like steel and paper industries, had stable markets and were mostly concerned with process development focusing on economies-of-scale, i.e. to manufacture products at as low a price as possible. But today these industries are also affected by the rapid changes in both their markets and technology. This means that companies must have an increased awareness of the product's place in the supply chain, thereby having implications in their role towards customers and suppliers, and impacting the needed information in product development teams so that they can cope with this change.
The main focus in this paper will be on the current trend of product-focused development projects in process industries, i.e. how companies in the process industry change their mind towards value-added products and the implications of this change on development work and what role information technologies have played in this change of development focus. This research project will test the hypothesis that upstream companies in process industries that have changed their strategy to encompass a customer/product focus during the 1990s have also invested in and used some type of information systematisation (e.g. databases) in development. If there has been a change of strategy, then this should imply a need of an information change into development projects through networks.
To test the hypothesis, Galbraith and Kazanjian's categorisation of companies in the supply chain (1986) according to upstream and downstream characteristics, is used. That is, some fundamental differences illustrate the contrast between upstream and downstream companies. Galbraith states that downstream stages add value by producing a variety of products to meet varying customer needs. The downstream value is added through advertising, product positioning, marketing channels, and R&D. Further, Galbraith points out characteristics as standardisation, line-driven organisation, process innovation, capital intensive, and technological know-how to illustrate upstream companies. By contrast, downstream companies are more concerned about customisation, line/staff (they produce multiple products requiring larger staffs), product innovation, people intensive (critical skills centre on human resource management), and market skills. This position in the supply value chain is not easily changed. So, is there any difference between upstream vs. downstream companies when it concerns the use of information systematisation and networking?
Methodology
The results in this paper are based on a survey among 50 companies in the process industry. The study has a more quantitative approach with the perspective on development projects (Table 1) . Table 1 The composition of the study incorporated in this paper
Time of study 2000
Character of study Quantitative
No. of companies participating 50
Type of industry Mining, steel, paper, rubber, plastic, chemical, dairy
Number of respondents 50
No. of employees in average 50-1000
Unit of analysis Product development work
Due to the character of the research (the amount of respondents), telephone interviews were considered to be best at this stage of the research to explore how process industries view their development today and in the future. Another fact is that it is an area of little research. A semi-structured interview technique was applied with a focus on certain issues, i.e. systematisation of information. The main unit of analysis is on the product development project, but also on the company level, concerning means and tools to systematise and spread information. Another source of information for this research has been the companies' annual reports, where the statements of the companies' strategy intentions were compared (from the year 1985 and the year 2000). Annual reports are one of the most obvious documentary data sources for longitudinal studies. They are produced by all companies at the same time every year, and are readily available. This methodology has been used in past research to assess and explain corporate strategies, to identify key areas of competition, and to explore causal reasoning within firms (Huff and Huff, 2000) .
Sample
The criterion for selecting the companies to study was that they should be part of the process industry, i.e. produce a product that can be further value-added in the next stage of the value-chain (e.g. by customers in their production process). However, due to the scarcity of available companies in the selected industries, the total number of companies is quite low. A sample of companies was taken from branch organisations. Companies were initially contacted by telephone to ensure that they were involved in development projects, to identify the key respondents, and to solicit cooperation. Out of 55 companies, 50 agreed to participate in the research. To ensure reasonable reliability of the data, respondents received a copy of their answers to the questions where they could make alterations, etc. Altogether, 50 companies participated with one respondent from each company. Since the purpose of the study was to investigate current development work, changes during the 1990s, and future needs into development projects, the respondents needed to have deep insights into development work. Therefore, most of the respondents were R&D managers while in smaller companies some were project leaders or members of a product development project. Table 2 gives the distribution of the companies for each sector and their size. The companies are divided into three groups: small, medium, and large, depending on the number of employees. The study also compares the 50 companies' strategies (i.e. the Groups' strategies) from the seven process industries over a 15-year period (based on an analysis of annual reports from 1985 and 2000), i.e. the analysis is based on if the companies have changed their statement concerning their strategic intention of development work (what was regarded as important in the respective year and what was the main focus). Key terms, like product development, higher margins, value-added products, and customer need, were searched for in the strategy statements from 1985 and 2000. There is an indication of a changed strategy if the company emphasises some of these key terms in the year 2000, but not in the year 1985. Data was gathered from structured telephone interviews with open-ended questions, enabling a rich understanding of the companies' current development work that could be used to explain a certain phenomenon. The majority of interviews were recorded and typed (due to certain circumstances, two interviews were not recorded, but were typed). All interview materials were then coded with a software technique called 'Non-numerical Unstructured Data Indexing Searching and Theorising' (N5), a computer package designed to aid users in handling non-numerical and unstructured data in qualitative analysis. The texts were first coded with nodes and organised into a 'tree' structure, enabling thorough qualitative analyses of the material concerning, e.g. future needs in concerning development. The material (the hypotheses) was then tested to investigate if there was a relationship between the variables: strategic change, the use/need of information technologies (i.e. databases in development projects) and the view of networks in development.
Analysis and results
This research project tests the hypothesis that upstream companies in process industries that have changed perspective in development have also invested in and used IT (e.g. databases) and are aware of the importance of building suitable networks to support development work. Further, what role does IT play in a change of direction from process-oriented development to product-oriented development for traditional upstream process industries?
Position in the supply value chain
To test the hypothesis, the 50 companies were first divided into two groups as per the traditional characteristics for 'upstream vs. downstream company', according to Galbraith's categorisation in the supply chain (Galbraith and Kazanjian, 1986) . The companies' product types in 1985 determine the categorisation, based on Galbraith's spectrum of product characteristics (the degree of value-added) combined with stated development intentions in 1985.
So, is there any difference between upstream vs. downstream companies when it concerns the use of information systematisation and networking? Table 3 shows the distribution of the companies in the upstream vs. downstream category. According to their product type in 1985, 28 companies are classified as upstream and 22 as downstream. 
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Cross-tabulation and chi-square test
To test if there is a relationship between the variables strategic change for Swedish process industries, the use of systematisation of information and networking, the following section presents a cross-tabulation table and a chi-square test with nominal variables. The tested variables are the following;
• position in the supply value chain (according to upstream vs. downstream characteristic)
• changed strategy towards customer/product focus during the 1990s (comparison between the year 1985 and 2000)
• the use of information technologies in development projects (all types of means to systematised information)
• networking (i.e. collaboration with institutions, universities, and actors with needed competence).
The first step is to investigate if there is a difference between upstream vs. downstream companies concerning a changed strategy. The cross-tabulation, Table 4 , shows the frequency of each response at each company concerning the variable upstream or downstream company and the change of strategy towards value-adding (customer focus). The total sample of companies is 50, but there is no record of strategic intentions for five of them (i.e. there were no annual reports to compare), so the total number of companies in this analysis are 45. Table 4 shows that a majority of upstream companies have changed their strategy during the 1990s (17 of 27 companies) and that the majority of downstream companies had already a customer-focused strategy in 1985 (13 of 18 companies). All except two companies in the year 2000 had customer-focused strategy. To analyse if there in fact is a difference, a chi-squared test is done. The two-sided asymptotic significance of the chi-square statistic is less than 0.05 (sign.=0,019), indicating a difference between the two groups (Table 4) . However, a chi-square test is useful for determining if there is a relationship, not the strength of the relationship.
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The second step is to investigate the relationship between the position in the supply value chain (upstream vs. downstream companies) and the use of information systematisation and networking. The result shows that 64% of the upstream companies (18 companies) use some type of systematisation of information in development projects and 41% of the downstream companies (nine companies). Of the upstream companies, 57% (16 companies) declare the importance of working in networks concerning development today and only 18% of the downstream companies (four companies) (Table 5) . (Since there is no record for five of the companies concerning their strategy, the total number of companies in the left column is 45 instead of 50).
The results show that all types of companies (both 'upstreamers' and 'downstreamers') seem to apply the same strategy today, i.e. a customer-oriented strategy (CO). But an interesting result is the fact that more upstream than downstream companies emphasise the importance of systematisation of information and networking. The two-sided asymptotic significance of the chi-square statistic concerning position in the supply value chain and networking is less than 0.05 (the significance value shows 0.005), indicating a difference between the two groups (Table 5) . Hence, there is indication that upstream companies are more aware of the importance of collaboration in networks in development than downstream companies. However, for the variable systematisation of information, the significance value showed 0.100, i.e. no significant difference between the upstream vs. downstream companies. Can this difference be explained by the fact that more upstream than downstream companies have changed their strategy towards customer-orientation during the 1990s? Tables 6 and 7 show no difference between those who already had a customer-oriented strategy in 1985 and those who have changed strategy during the 1990s.
The difference between upstream and downstream companies concerns those who do not have systematisation of information and do not view networking as particularly important. This difference is because there are more upstream companies that have changed their strategy than downstream companies. The significance test values for the two types of companies regarding changed strategy or not are 0.006 for upstream and 0.027 for downstream (Tables 6 and 7) .
So, what does this analysis tell us? The results indicate that the gap between upstream and downstream companies is closing, i.e. upstream companies have changed their strategy towards a more customer-oriented strategy. The results also indicate that upstream companies are more aware of the importance of working in networks today. However, the analysis does not state if there is a relationship between 'a changed strategy' and the two variables 'systematisation of information' and 'networking', though there is a difference between 'upstreamer' and 'downstreamer' considering networking.
Is there also a difference between upstream and downstream companies regarding a future investment need in systematisation of information and networking? Table 8 indicates no difference between the two groups, i.e. upstream vs. downstream companies. However, collaboration with customers and the awareness of utilising new competences and knowledge in development projects are two major needs regarded as important in the future. ('Other needs' in the future can, for example, be continuous change, decrease cost.) 140 
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'Supply chain information' in product development work
But what type of information is required today in product development work? An illustration of some of the quotes (expressed by some of the respondents) of what kinds of information steel and food and dairy companies require in development follows below. The industries and companies are chosen because they give good illustrations from upstream companies on the changing needs of supply chain information in development projects, followed by a changed need of networking. The quotes indicate that information concerning the entire supply chain is needed today in product development and a way to support this information need is through networking and other relationships.
Steel industry
• "An important component in development work is technical market support, which comes from input about trends and customers' demands. In development, teams work very closely with equipment suppliers. Networking with suppliers, which is more formal, has increased. It is important to have the customer presence', possibly through the sales team with qualified technicians, i.e. part of the marketing organisation."
• "It is important that end-users are involved in development."
• "Product development is generally about adjusting the product to fit the customers' process and product."
• "Development must cover a larger part of today's value chain and realise what gives customer value."
• "Development should be more observant and sensitive so as to grasp the market signals."
• "Today, development needs information concerning the customers or further down the chain (end-users)."
Food and dairy industry
• "Ideas come from customers while development conducts the preliminary work, i.e. to get it right from the beginning. The product must fit the customers' processes."
• "Development covers a large part of the current value chain. Those who work with development must have contact with the customers because development needs to incorporate new ideas and knowledge into projects."
• "Viewing trends early is vital; something that product functionality demands more of today. Also, in development today, knowing how a product's material properties are transformed in both the customers' processes and products is another important aspect. Obtaining information from the entire product chain is vital, from raw material to packaging and transportation, along with knowing how customers will use the product."
• "Working in networks is essential because of the important knowledge possessed by raw material suppliers. Networking is relatively new to the company, but it is an important means of incorporating competence when development demands it. Development has closer contact with suppliers than before by being able to meet and discuss trends and possible new products."
Discussion of results
The purpose of this paper is to investigate the change of development focus for Swedish process industries and the impact this change has had on the use of information technologies and networking. The results showed that upstream companies are more aware of the importance of using some type of means to systematise information in development projects, and they also view networking as important compared to downstream companies. Why? One might expect that companies that have had a longer customer-oriented strategy also have a tradition of systematising information and working in networks. However, the results do not support Dewett and Jones (2001) , who state that IT must be tightly coupled with strategy because IT affects strategy and strategies have IT implications. The results indicate no connection to a change of strategy and the utilisation of some means to systematise information. As well, IT does not play a major role concerning a changed strategy of development focus for the companies in this study. But, the results in this study can give certain indications concerning the Swedish process industry.
To answer the question 'Why upstream companies are more aware of the importance to systematise information and to work in networks in development work?' the results must be viewed together with some of the respondents' statements (quotes).
Much development work today requires more and deeper collaboration with customers due to the need of 'reading market signals'. There is an indication of a trend to integrate forward in the supply value chain, i.e. to be a development partner to customers, to take more responsibility for customers' development work for process industries. One way to choose for process industries concerning development is to stay focused on economies-of-scale, i.e. keep the cost low and produce a high-volume product. This is, however, difficult for Swedish companies, who generally have high costs (e.g. personnel and production processes). Another way is to develop niche products (specific products), with special properties or a combination of product and service concepts. If a company cannot develop the physical product, it might then develop a service attached to the product. But it requires a change in finding and building sustainable relationships with suppliers and customers. Implications of this change are that companies in the process industry must work more structurally and systematically with sources of information.
The study indicates that if a company cannot develop a product's properties any further, then other aspects can be attached to the development work, e.g. development of a service combined with the product or development of customers' production processes. This also requires more focus on systematisation of information and especially networking. One factor that makes upstream companies more aware of the need of systematisation of information and networking can be that it is difficult for them to involve, for example, end-users in product development, so they need to formalise the linkages to secure the information from them.
However, the study also indicates that a means to systematise information in an appropriate way is still lacking. Information concerning product development in process industries is more complex today than it was two decades ago. Other aspects need to be considered in product development projects today. Aspects in dairy products (like milk) can be properties connected to health or convenience. For example, the package must be easy to carry and open. Another aspect can be product adjustment according to the various parameters in the customers' production processes. The amount of information needed in projects has increased. Development projects need information from various sources today, i.e. customer information, production data (from customers' processes and the company's own process), and product information (parameters and properties). Sales personnel possess a great deal of information about the customers' needs, but transferring the information to development projects is difficult. Therefore, to facilitate information collection, distribution, and spreading, a mutual database linking several information sources can be effective to constitute formalised information links (Figure 3) , i.e. IT can act as a coordinator of activities. These links can run from centralised R&D functions, customers, and suppliers. This figure only depicts how a mutual database (or other means of information systematisation) can be the link to some actors in product development projects. The R&D function symbolises a central unit of research.
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Figure 3 Formalised linkages to database in product development work
It will be essential for Swedish companies in the future to systematically gather and distribute information to enable effective development work. A database is one means to achieve this effectiveness. However, it requires resources and can take 2 to 3 years to yield any benefits. An important issue in the future is to penetrate problems at the customers' location and be able to solve them rapidly, requiring a focus on networking and building sustainable webs of information sources. Much network building depends on the individual themselves in the development team. But it is vital that the company has a clear strategy concerning the importance and possible links to both suppliers and customers. Today, technical changes are happening rapidly; therefore it is great importance for companies to find and build sustainable relationship with suppliers of equipment and processes. Network activities in development are increasing for all process industries. In many cases, companies view their suppliers as an integrated part of their own product flow process. Research (Bensaou, 1997) shows that information technology can be a significant determinant of cooperation.
Conclusions
There has been and there will be considerable changes for Swedish process industries. The purpose of this paper has been to investigate some impacts of the change of focus in development for process industries. The role IT plays concerning a change of direction to customer-focused development cannot be stated with this research. However, does IT create a need of enhanced collaboration and networking or does the need of collaboration and networking create a need of IT?
Has the need of 'new' information changed the network structure to both suppliers and customers within process industry? Yes, it has changed. There is an increased need to build sustainable links to both customers/suppliers and institutions/universities to incorporate new competence/knowledge. But to facilitate these linkages a formal facilitator is needed so that customer-value can be 'built' into the development work, i.e. incorporated in development projects. But as Scott (2000) emphasises, management needs to create a culture that knows how to exploit IT.
Today, the dilemma for process industries is that much development work requires personal contacts with customers without having suitable information technologies that support that linkage. To reach a market-oriented perspective in development, management should, early in the process of strategy change, emphasise evaluation of needed networks and IT systems to make the development process more efficient.
So, the role of R&D is about to change for process industries. It is more about collaboration and networking today to acquire new competences and knowledge into development projects. This study presented in this paper has merely scratched the surface of the dilemma of conducting product development work in process industries. There is a need of deeper research is many areas concerning how to integrate actors into a suitable network, and what means are appropriate to systematise information.
In sum, knowing what gives value in your supply chain can facilitate;
• identification of vital information sources • what information to collect (both from suppliers and customers)
• building suitable networks.
